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BE THE MODEL ACQUISITION PROGRAM FOR JOINT
SERVICE AND INTERNATIONAL COOPERATION

DEVELOP AND PRODUCE AN AFFORDABLE NEXT
GENERATION STRIKE FIGHTER WEAPON SYSTEM

AND SUSTAIN IT WORLDWIDE
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• USN
– Multi-role, stealthy strike fighter to complement
   the F/A-18E/F

• USAF
– Multi-role (primary air-to-ground) fighter to replace the

F-16 and A-10 and to complement the F-22

• USMC
– Multi-role, short takeoff, vertical landing strike fighter to

replace the AV-8B and F/A-18C/D

• UK Royal Navy and Royal Air Force
– Supersonic STOVL replacement for the Sea Harrier

and GR-7

SERVICE NEEDS
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C
F
I

P
R
O
P

S
S

• Joint ORD
Validated
by JROC
Mar 2000

DATE:  13 March 2000

OPERATIONAL REQUIREMENTS DOCUMENT (ORD)
CAF 302-95-I-A

JOINT STRIKE FIGHTER (JSF)

ACAT ID

_____________________
LESTER L. LYLES
General, USAF
Vice Chief of Staff
of the Air Force

____________________
DONALD L. PILLING
Admiral, USN
Vice Chief of
Naval Operations

____________________
TERRENCE R. DAKE
General, USMC
Assistant Commandant of
the Marine Corps

In collaboration with the United Kingdom

                                          
J. J. Blackham
Vice Admiral (RN)
Deputy Chief of Defence Staff
(Equipment Capability)

OPR: HQ ACC/XR-JSF
Phone: DSN 574-1233
Comm (757) 764-1233

Distribution Statement F.  Further dissemination only as directed by JSF Program Office, 13 Mar
00 or higher DoD authority.

Warning: This document contains technical data whose export is restricted by the Arms Export
Control Act (Title 22, U.S.C., Sec 2751, et seq.) or the Export Administration Act of 1979, as
amended, Title 50, U.S.C., App. 2401 et seq.  Violations of these export laws are subject to severe
criminal penalties.  Disseminate in accordance with provisions of DoD Directive 5230.25.

FOR OFFICIAL USE ONLY
Approved for Release to the United Kingdom

• EMD CFI
Released

• Source
Selection
Activities On-
Going

• CDP Flight
Testing
On-Going

• Successfully Leveraged
Technologies

JIST

Avionics

FINAL JSF
PROPOSAL

March 1994

For
Contract No. F49650-91-D0006

Delivery Order No. 5023
CDRL A001, A002

20 April 1994JSF
1213 Jefferson Davis

Hghwy
Arlington, VA 22202

Proposal

Distribution Statement A. Approved for Public Release; Distribution Is Unlimited.



Slide 6

JSF Modeling Simulation & Analysis

Distribution Statement A. Approved for Public Release; Distribution Is Unlimited.

C
F
I

P
R
O
P

S
S

C
F
I

P
R
O
P

S
S

JSF PROGRAM SCHEDULE



Slide 7

JSF Modeling Simulation & Analysis

Distribution Statement A. Approved for Public Release; Distribution Is Unlimited.

AGENDA

• Program Overview

• JSF & SBA Overview

• JSF M&S - Requirements Development

• Where JSF M&S is Headed

• Challenges Ahead

• Summary



Slide 8

JSF Modeling Simulation & Analysis

Distribution Statement A. Approved for Public Release; Distribution Is Unlimited.

• Substantially reduce the time, resources and risk associated with the
entire acquisition process

• Increase the quality, military worth and supportability of fielded
systems, while reducing lifecycle costs

• Enable Integrated Product and Process Development (IPPD) across
the entire acquisition process

Goals

An Acquisition Process in which DoD and Industry are enabled by
robust, collaborative use of simulation technology that is integrated

across acquisition phases and programs.

SBA Vision

DoD SIMULATION BASED
ACQUISITION (SBA)

JSF has been designated an SBA Pilot Program by OSD
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Program Charter

Signed by DEPSECDEF,
SECNAV & SECAF - 1994
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•• FacilitateFacilitate fully developed & validated
operational requirements.

•• Integrate Integrate team of users and developers.
•• ConductConduct tradeoff analysestradeoff analyses of critical user

defined performance parameters using
unprecedented levels of joint analyses and
simulation.

•• Evolve requirementsEvolve requirements  over time.
•• ReduceReduce future strike systems development,

procurement, and support costscosts..

ORIGINAL CHARTER AND VISION
1994
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JSF
SBA VISION

Integrate JSF program disciplines, both within and
between government and industry, through

collaborative use of M&S capabilities.

Develop a robust simulation environment for use
throughout all phases of the JSF program, and for

other DoD and US/Coalition programs.
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AFFORDABILITY OBJECTIVE

Affordability
Cost Objectives Shall Be Set To Balance Mission Needs With Projected Out-
Year Resources, Taking Into Account Anticipated Process Improvements In

Both DOD And Defense Industries

LETHALITY

SURVIVABILITY

SUPPORTABILITY

CAPABILITY COST
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Supports the Development of “Educated” Consumers By
Providing Timely Insight Into The Cost and Operational Benefit

of System Requirements

CAIV BACKGROUND

What is CAIV?
• Simply in theory…A challenge to execute
• Treats cost as an input rather than as an output/result
• Promotes cost and performance trade optimization early in the life

of a program
• CAIV is a process which allows you to:

– Achieve a balanced set of goals by trading off cost, schedule,
risk, and performance

– Conduct requirements, system, and component trades with
early and high visibility into cost and performance  implications

– Better understand what constitutes “ Best Value”
• “Best Value”-- Meets or Exceeds Warfighters’ and Other

Users’ Needs.  And, it is Affordable
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‘COST & OPERATIONAL PERFORMANCE TRADES’

Feedback & Reiteration Loop Throughout Process

Apr 00

ROADMAP TO THE JORD
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AFFORDABLE REQUIREMENTS
DEVELOPMENT PROCESS

Designs of Experiments

CONSTRUCTIVE
SIMULATION

INTERACTIVE
DIGITAL

SIMULATION

VIRTUAL
ENVIRONMENT

Operational Effectiveness/Logistics 
Models

Warfighter Based Questions

Joint Warfighter Organization

Individual Attribute Trade Studies
Cost and Operational Performance

Concept 
of 

Operations

JSF CAIV Process

Weapon System Level Trades
Used To Support JIRDs

Designs of Experiments

CONSTRUCTIVE
SIMULATION

INTERACTIVE
DIGITAL

SIMULATION

VIRTUAL
ENVIRONMENT

Operational Effectiveness/Logistics 
Models

Warfighter Based Questions

Joint Warfighter Organization

Individual Attribute Trade Studies
Cost and Operational Performance

Concept 
of 

Operations

JSF CAIV Process Contractors Evolve
Designs to Meet

JIRD/ORD

DISCIPLINED, INCREMENTAL & ITERATIVE APPROACH TO DEVELOPING
AFFORDABLE & EFFECTIVE REQUIREMENTS
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REQUIREMENTS DEVELOPMENT
LESSONS LEARNED

• Complete integration of Warfighters, Acquisition Community, and
Contractors is required to perform trades
– Warfighters have to understand design and cost analysis
– Contractors and Acquisition Community have to understand operational utility

• Have to integrate Campaign, Mission, Engagement, Engineering, and
Cost Models
– Campaign & Mission required to quantify operational utility
– Engagement and Engineering required to define individual attributes

• Cost estimating is a joint industry & government effort
– Industry team has the best handle on technology impacts
– Government performs the “Reasonableness” cost assessments

• Requires significant up-front investment in terms of time and money
– Disciplined and structured requirements approach required to be effective
– Time required for phased and iterative execution



Slide 18

JSF Modeling Simulation & Analysis

Distribution Statement A. Approved for Public Release; Distribution Is Unlimited.

AGENDA

• Program Overview

• JSF & SBA Overview

• JSF M&S - Requirements Development

• Where JSF M&S is Headed

• Challenges Ahead

• Summary



Slide 19

JSF Modeling Simulation & Analysis

Distribution Statement A. Approved for Public Release; Distribution Is Unlimited.

• Warfighters - CONOPS development and refinement; requirements refinement
and continuous CAIV trades

• Acquisition Leadership - Planning, Programming, and Budgeting Process,
Milestone Decisions, and Program Reviews

• T&E Community - JSF satisfaction of JORD and JMS requirements, for
Combined DT/OT

• Contractors - Support detailed design decisions and continuous CAIV trades

• Logisticians - Supportability issue analysis and Training system development

• Services and CINCs - Advanced Warfighting Experiments (AWEs) & Joint
Force Experiments (JFXs)

• OSD and Joint Staff - QDR, budget, & force structure assessments

• Congress - Information for program assessments and issue resolution

• Coalition Partners - Performance assessments, CONOPS development, and
most of above

JSF
SBA CUSTOMERS
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JSF M&S SUPPORT PLAN (MSSP)
OVERVIEW

• Describes the JSF SBA Vision & Philosophy

• Documents M&S support to development, test, fielding, and
sustainment of the JSF system

• Outlines government and industry responsibilities

• Describes Configuration Management processes

• Complies with:
– AFI 16-1002 M&S Support to Acquisition
– DoD 5000.59 DoD M&S Management
– DoD 5000.59P M&S Master Plan
– DoD 5000.61 Verification, Validation & Accreditation (VV&A)

• Required for Milestone II (i.e., entry into EMD)

• EMD Contractual Reference Document

• Not available to the general public
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GOVERNMENT & INDUSTRY
PARTNERSHIP

H EMD Contractor provides the Distributed Product
Description (DPD) of their Weapon System
- Includes data, algorithms, or source code
- Describes the operational performance, logistical characteristics, and cost
- Spans the engineering, engagement, mission, and campaign levels

H Government provides the simulation environment in which
the DPD-based JSF will operate
- Threat systems, Friendly systems, logistics resources and infrastructure,

Blue & Red C4I, multi-spectral databases, terrain & atmosphere
representations

Government and Industry will
form a closer M&S partnership

than ever before!
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DISTRIBUTED PRODUCT
DESCRIPTION (DPD)

• The DPD provides the most authoritative information currently available,
at various levels of resolution

• The DPD describes the JSF and its development, not its operating
environment

JSF DPD Goals:

– Improve timeliness and
coherency of JSF
information sharing

– Improve traceability for
JSF representations

– Minimize cost in seeking
and translating JSF
information

– Support Configuration
Management and
archiving of JSF
information

 DPD
- Distributed
- Web-based
- Product data
   & algorithms
- Selectable views
- Access controls

Properties
Pe
rf
or
m
an
ce

Cost

Logistics

Data Interchange
Formats (DIFs)

Design Tools
(e.g., CAD)

Supportability
Models

Mission
Effectiveness
Simulations

Cost
Models

DPD-Tool
Data Exchange

Vulnerability
Analysis Tools

Stru
ctu

re
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STRIKE WARFARE COLLABORATIVE
ENVIRONMENT (SWCE) TOOLSET

MISSION
EFFECTIVENESS

SUPPORT-
ABILITY

AFFORDABILITY
(COST)

ASM
CALM

Mini-Dynametric

CFAM
EADSIM DIADS

BRAWLER MIL-II
ESAMS MOSAIC

RADGUNS
AFMSS

JCCM

LCOM

(Engineering-level
Information used either

stand-alone or to populate
higher level models)

ENGINEERING

THUNDER
JIMM

DISAMS
COVART
SHAZAM
FASTGEN
GIANT
LOTRAN
MODTRAN
HITRAN
SPIRITS
ACQUIRE
FLIR 92
...
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JSF Suite of Models and Simulations (SoM&S)

JSF Strike Warfare
Collaborative Environment

(SWCE) Toolset

JSF Engineering &
Manufacturing Collaborative
Environment (EMCE) Toolset

SWCE SoM&S EMCE SoM&S

JSF Distributed Product
Description (DPD)

JSF Resource Access System (RAS)

Databases Databases

Authoritative Non-JSF
Resources (ASDB)

Scenarios
MSDBMSDB

Scenarios

ENVIRONMENT RELATIONSHIPS
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Authoritative
Systems

Database
• Red Systems
• Blue System

Intelligence
Databases

JSF Resource Access System (RAS)

Traceability

Direct Links

Native
Sources

View

Model
View

Telnet - sunny
File Disc onnect Edit Setting Network Help

Telnet - VAX
File Disc onnec t Edit Setting Network Help

Telnet - sunny
File Disc onnect Edit Setting Network Help

Ping - IBM
File Host Options Help

64 by tes from p s2 (100.100. 100.5) :

ic m p _seq = 91,

- --- ps2 PING St atistic -- --

92 pa c ke ts tra nsm itted , 92 p a c kets rec eive d,

0%

ro und- trip (m s) m in/a ug /m a x = 0 /0/ 20

[< /ho m e/zu i> ]< /h o m e / zui>

64 bytes rec eived, ic m p_
64 bytes rec eived, ic m p_

 

AUTHORITATIVE SYSTEMS
DATABASE (ASDB)

MISSION
EFFECTIVENESS

SUPPORT-
ABILITY

AFFORDABILITY
(COST)

ENGINEERING

SWCE Toolset

Threat
Assessments
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Atmos Earth Objects

Sensors

Multi-spectral
Visualization

Multi-spectral Environment

MULTI-SPECTRAL
ENVIRONMENT (MSE)
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AGENDA

• Program Overview

• JSF & SBA Overview

• JSF M&S - Requirements Development

• Where JSF M&S is Headed

• Challenges Ahead

• Summary
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CHALLENGES AHEAD

• Warfighter Buy-in and Acceptance of M&S
– Realistic Virtual Environment Development

• Test Community Buy-in, Acceptance, and Use
– Realistic Virtual Environment Development

– High-Fidelity Engagement and Mission level models
– Validated Environment

• Integration of Program Disciplines
– Engineering Level for design studies
– Campaign Level for program defense

• Configuration Management

– Weapons System Design Changes
– Intelligence Assessment Updates

– Model Improvements

• Consistent Representations
– DPD, ASDB, & MSE
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JSF’s Implementation of SBA is Achieving the Development of the
Affordable Next Generation Strike Fighter

SUMMARY

• JSF’s SBA Vision is aggressive, collaborative, integrated and
extensible use of M&S throughout the lifecycle of the program
– Aggressive:  doing more earlier in the program

– Collaborative:  tightly coupled gov’t/industry team w/shared responsibilities
– Integrated:  across IPTs and Working Groups

– Extensive:  from PDRR, EMD, Production, Fielding, and Sustainment; as 
well as to other programs

• JSF’s SBA is an Evolutionary Approach to Systems Engineering
– Integrating across disciplines and program phases

– Engineering design changes to cost and operational utility assessments


